Abstract-Occupational Safety and Health Committees (OSHC) were owing to a legislative mandate via section 30 of the Occupational Safety and Health Act 1994 (OSHA 1994) required to be established in workplaces with 40 or more employees. They were a manifestation of employee involvement and joint commitment of employer and employee; the twin pillars of the workplace occupational safety and health self-regulatory system that was attributed to the Roben's Report of 1972 issued in the United Kingdom. The self-regulatory approach was adopted in Malaysia to replace the former approach that was dependent upon prescriptive based regulations and a command and control form of enforcement on the part of the government enforcement agency now known as the Department of Occupational Safety and Health (DOSH).
I. INTRODUCTION
From a national macro perspective, economic costs resulting from occupational accidents and illnesses originating from manufacturing firms in aggregate may compromise the competitiveness of nation states in the current globalized economy [33] . Malaysia in its path toward becoming an industrialized nation is not isolated from such a threat and the importance of occupational safety and health must not be undermined. Occupational safety and health had been recognized in Malaysia since 1878 as noted in [48] , [39] Manuscript received July 24, 2011; revised September 13, 2011. U. K. Farouk is with Multimedia University, 61000 Cyberjaya, Malaysia (e-mail: ummu@ mmu.edu.my).
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A. J. S. Santhapparaj was with Multimedia University, 61000 Cyberjaya, Malaysia. He passed away after this paper was submitted for review. and covers five eras that parallels the transitional development of Malaysia from a commodity based economy to that of an industrial based economy. In its transition to an industrial based economy the statistical evidence showed an increase in occupational accidents and illnesses. Table 1 evidences an increase in the number of accidents and fatalities in the manufacturing sector from the years 1977 until 2000. The figures in Table I are indicative of an increase in industrial accidents from the years 1977 until 1990 when it then dips gently. However, the number of fatalities show a steady increase until the year 1990 when it then makes a sudden upsurge. Such statistics triggered a reassessment of the regulatory approach in occupational safety and health at the Malaysian workplace. The traditional method of enforcement in which a huge burden is placed upon the government enforcement agency to ensure that employers comply with prescriptive based legislation was found inadequate. Inadequacy laid in the financial and human constraints faced by the enforcement agency in the face of a growing number of workplaces; and the inability of prescriptive legislation to keep abreast with the ever evolving nature of hazards at the workplace. These drawbacks of such a paternalistic regulatory system are noted in [36] .
In the year 1994, the Occupational Safety and Health Act 1994 (OSHA 1994) was introduced in Malaysia. It heralded a shift from the traditional command and control method of enforcement in which the government through the Department of Occupational Safety and Health (DOSH) (before the year 1994 it was known as the Factories and Machinery Department) assumed a huge responsibility in regulating the safety and health of workers at the workplace; to one of self-regulation, wherein all stakeholders at the workplace were responsible for promoting self-regulation with the ultimate responsibility vesting in the employer, as an alternative regulatory system. This meant enabling legislation in the nature of non-prescriptive regulation was emphasized as prescribed solutions were perceived to impede the development of creative ways of managing hazards [6] . In addition, employee involvement was made an integral part of the self-regulatory system whereby via section 30 of the OSHA 1994, workplaces regardless of type with 40 or more employees were mandated to establish occupational safety and health committees (OSHCs). These OSHCs were required by Regulation 5(2) of the Occupational Safety and Health (Safety and Health Committee) Regulations 1996 (OSHCR 1996) to have at the very least an equal number of management and non-management representatives. Thus a collective perusal of the OSHA 1994 and the OSHCR 1996 indicates that the principles of employee involvement and joint commitment of employer and employee as in [27] are integral in the occupational safety and health self-regulatory system in Malaysia. Consequently, the OSHC can be regarded metaphorically as the pulse of the occupational safety and health self-regulatory system in the Malaysian workplace. Similar changes via legislative initiatives had taken place in a number of countries such as the United Kingdom, Canada, Australia and New Zealand to name a few.
In comparison to those countries it can be observed that Malaysia has institutionalized this concept of self-regulation as in [48] , [39] approximately two decades after it came into fashion in the 1970s in those countries. It is argued that the institutionalization of the concept of self-regulation varies from one country to another [19] , [30] . The differences are discerned in but not limited to the following ways: (i) whether occupational safety and health committees (OSHC) are a distinctive feature of the self-regulatory system; (ii) the extent of rights and powers vested in members of OSHCs. For example, in Canada the presence of an OSHC features distinctively in its self-regulatory system as in [44] , [34] but the same cannot be said of the situation in the United Kingdom. In the latter, specific legislative initiative enables the formation of OSHCs in the unionized and offshore workplaces [46] . The same cannot be said for the onshore non-unionized workplaces that have grown in numbers. As a result, in the United Kingdom the general emphasis is on consultation with employees rather than the form of consultation. Consultation that is a form of employee involvement or inducement of employee participation can denote direct or indirect consultation as in [29] whereby OSHCs are a form of indirect consultation. With respect to the roles and functions of OSHCs they may vary in terms of 'bite' (advisory or executive role) and scope depending upon country origin as in [19] and even within different jurisdictions in the same country [34] .
Accident statistics obtained by the researcher on 16 November 2010 from DOSH and displayed in Table II seem to indicate that the accident rate and the fatality rate in the Malaysia workplace (all types of workplaces) have reached a plateau of 3.6 and 6.3 respectively. The accident rate appears to be below the benchmark of 5 per 1000 workers; whereas the fatality rate is still above the benchmark of 3 per 1000 workers [41] . This begs the question of whether accident and fatality statistics reflect the actual improvement of occupational safety and health at the workplace. The answer is debatable. This is because a plethora of literature has cautioned of the prevalence of underreporting as in [1] that permeates the Malaysian reporting system as well [42] . In addition, reporting requirements in Malaysia The results in Table I and Table II may be interpreted to mean that a shift in the regulatory approach has improved the regulation of occupational safety and health at the workplace. However, as argued above, accident and fatality statistics in Malaysia may not be indicative of the actual state of affairs. Thus it would be apt to determine the scope and extent of functioning of OSHCs in Malaysian manufacturing firms after a span of fifteen years from the legislative mandate. This would enable policy makers, professionals in safety and health and organizational designers to gauge the current level of OSHCs' functioning in Malaysian manufacturing firms as it may be indicative of the pulse of the self-regulatory system in Malaysia in terms of improving safety and health at the workplace.
In addition, the findings would enable one to be reflective of whether the path towards a systems approach in Malaysia [39] in which the OSHC is a central feature [4] would be smooth or strewn with impediments along the way. This path towards a systems approach has been encapsulated via the Occupational Safety and Health Master Plan that spans a period of 15 years (OSH-MP15). In the first 5 years commencing from 2005, the emphasis would be on promoting occupational safety and health ownership at the workplace. The second period of 5 years was intent on achieving self-regulation; whereas the last period of 5 years ending in 2020 seeks to establish a preventive culture at the workplace. The systems approach has not been legislatively mandated at the workplace but based on the researcher's interviews with 2 officers from DOSH such a move is in the pipeline.
The systems approach is defined as a planned, documented and verifiable method of managing hazards and risks systematically at the workplace and is an integral part of the overall management system capable of ensuring compliance with OSHA 1996 and enabling the development of creative solutions to resolve the varied challenges besetting the workplace [2] . In reference [16] an assertion is made that a systems approach is the 21 st century form of occupational safety and health regulation that stimulates self regulation provided the system is properly implemented. However, as in [37] one is cautioned that the systems based approach may engender a top down bias that excludes employee involvement a factor amongst many others that compromises the effectiveness of such an approach.
The focus was on manufacturing firms because the Social [26] in meeting the challenges would be to improve the sector's productivity and competitiveness and stimulate investments in human capital. It is argued that the functioning of an OSHC is indicative of its ability to improve workplace safety and health issues that would have a bearing on the sector's productivity and quality of human capital. A succinct observation made in [31] is that the health of labor affects supply of labor; and inadvertently this impacts efficiency and cost of labor what with it being a factor of production.
II. LITERATURE REVIEW

A. Legislative Impetus and Actual Implementation of Employee Involvement Initiative in Occupational Safety and Health at the Workplace
Representative employee involvement in New Zealand took root in the 1960s as in [20] implicitly acknowledging the emergence of employee involvement in general as a management tool in the mid 20 th century that in its wake has changed the employment relationship [29] . The rationale for employee involvement is its potential in engendering employee commitment and cooperation [24] ; as a channel for selling management ideology, improving industrial relations and improving productivity [46] ; and conferring autonomy, pride and satisfaction on the employee [18] . Simultaneously, the detractors also prevail with their arguments especially when employee involvement is ornamental as in [38] and takes place in an unfavorable context [3] , [18] . Given the fact that it is a management tool it thus lies with management as to 'if' and 'how' the said tool is to be implemented. However, in the area of workplace occupational safety and health, the laws in many countries have sought to regulate employee involvement. This is perhaps attributed to the supposed importance of external legal regulations in supporting internal democracy via attendant behavioral and structural changes that could over a passage of time influence the development of legislative activity [21] . It is argued that such a supposition may not manifest itself across all workplaces in the same manner and to the same extent if not at all. The reason lies in the need for the required behavioral and structural changes to take place at the workplace. Regardless of whether employee involvement is voluntarily or mandatorily introduced for a specific purpose the aforesaid changes must be in place.
The legislative initiatives made in countries that absorbed the spirit of the Roben's Model and/or those countries that ratified the International Labor Organization Convention (Number 155) 1981 acknowledged the importance of employee involvement in the area of workplace occupational safety and health. This was actualized either via legal provisions relating to the establishment of OSHCs, the role and function of OSHCs through safety representatives or provisions emphasizing the need for consulting with employees (regardless of form of consultation) in stipulated areas.
Studies have been conducted in the United Kingdom as in [22] , [23] and [45] that show a tension between legislative impetus and implementation attributable to varied factors noted in [22] , [43] such as the following: power relationships between managers and workers; approach adopted by enforcement agencies, workplace size and origin, degree of trade unionization, industrial sector and the political, social and economic climate within which it operates. Some of the studies reviewed in [34] also lend credence to the fact that a tenuous relationship between legislative impetus and implementation may also prevail in other countries that have imbibed the spirit of the Roben's Model. Fairly recent studies as in [15] and [19] either explicitly or implicitly express the gap between legislative demands and actual practice.
This presence of a possible gap between legislative drive and actual implementation may have inspired the study as in [32] which discovered that OSHCs that had been legislatively sanctioned for more than thirty years in Ontario, Canada were functioning well in acute care hospitals in terms of legislative compliance and availability of resources and experts. However, gaps in functioning were noted in the following areas: lack of OSHC member education beyond certification training and suboptimal status and visibility of OSHCs within the organization.
B. OSHC and Knowledge Creation
The establishment of an OSHC as asserted in the beginning of this paper is a manifestation of employee involvement and the joint commitment of employer and employee. The justifications for the existence of the OSHC are many: to tap into the indigenous knowledge of the employees; to secure the commitment and support of employees [8] . The legislatively prescribed functions of an OSHC enable it to act as a knowledge creation channel in the area of occupational safety and health at the workplace. In reference [9] the researchers were able to prove that specific activities of an OSHC can be linked to knowledgeable quality information. The said information which is contextually dependent when converted can lead to the creation of several types of knowledge assets. In addition, it was argued that securing conceptual type assets enabled OSHCs to perform more effectively in a proactive manner. The creation of conceptual type assets was dependent upon information sought from internal and external workplace stakeholders or those persons privy to information relevant to workplace occupational safety and health.
Premised upon the proposition that the OSHC is indeed a channel for knowledge creation in the area of workplace safety and health, the literature on the drivers for knowledge creation and knowledge sharing the twin pillars of knowledge management as in [5] would be of importance. Knowledge sharing falls into the equation because it is the precursor to knowledge creation. These enablers are as follows: strategy and leadership, corporate culture, people and information technology [47] ; knowledge sharing culture and absence of language barriers, discrimination and individual based education systems (notable in a multicultural setting) [25] .
III. STUDY OBJECTIVES AND QUESTIONS
The purposes of the study were as follows: (i) to assess the extent of OSHCs' legislative compliance in terms of their functioning and (ii) to determine the areas of functioning of OSHCs that are lagging. In relation to these two objectives the two research questions formulated were as follows:
(1) What is the extent of functioning of OSHCs in Malaysian manufacturing firms? (2) What are the areas of functioning in which OSHCs in Malaysian can be improved?
IV. RESEARCH METHODS
A questionnaire survey was conducted using the sampling frame of all manufacturing companies with OSHCs (4, 337) provided by DOSH in September 2008. One thousand survey packages were posted. Each comprised two sets of identical questionnaires: one to be answered by a management representative (MR) and another to be answered by a non-management representative (NMR). The survey method used is consistent with past research as in [32] and [8] . The said two studies and the study that formed the basis of this paper targeted different populations. The rationale for having two sub-samples of respondents was consistent with the method used in the aforesaid two studies and because past research had indicated that non-management representatives may perceive issues or position themselves differently from management representatives [15] .
Data was collected in the period of April 2009 until January 2010. Altogether 278 respondents participated in the survey: 196 MRs and 82 NMRs. The responses were evaluated statistically using SPSS software version 17.0. The final data set comprised 231 cases only as cases that were outliers were removed and if a MR and NMR originated from the same manufacturing company the NMR was eliminated from the data set. The latter elimination was done because the unit of analysis was the manufacturing company and the response of either the MR or NMR would be representative of the company. Either response of MR or NMR would be representative of the firm because type of representative did not have a statistically significant impact upon perception of legislative compliance with OSHCR 1996 (denoted as OSHCR) because premised upon assumption of variance being violated, the p value was 0.308 (>0.05), when Independent sample t test was run. This finding could perhaps be attributed to the OSHC operating in a different population. Perhaps in the Malaysian landscape members of OSHCs regardless of type see themselves unified for a common purpose that benefits all employee types. Stratified random sampling was the method employed and the ratio of each category to the sample approximately matched the ratio of each category to the population whereby category refers to type of manufacturing company.
V. RESULTS AND ANALYSIS
Table III below displays the results of the descriptive analysis. All the items are the functions that are legislatively prescribed via the OSHCR 1996 (column 2 of the said table states the corresponding regulation ) and were measured using a five point Likert scale whereby respondents were ask to circle the extent to which each of the functions was carried out ranging from none (score of 1 indicated none) to always (score of 5 indicated always). These items when summed up and averaged out measure the overall level of legislative compliance with the OSHCR 1996 (denoted as OSHCR). From the Descriptives Table tabulated using SPSS 17.0, the mean value for OSHCR was 3.6290, the standard deviation was 0.70429 and the 95% confidence interval for the population mean was [3.5377 and 3.7203]. The results indicated that the perceived level of OSHCR on average fell slightly above the mid-point of the medium scale. This was because a score of 3 measured using the Likert scale denoted average, a score of 4 as good and a score of 5 as very good.
VI. DISCUSSION
The empirical findings show that in Malaysian manufacturing companies, OSHCs level of functioning falls on a medium scale after a span of fifteen years from the legislative mandate. Table III also shows that committee functioning is lax in several areas: collecting of general information on safety and health issues, access to reports provided by external experts, access to safety audits, assisting of employer in health and safety competitions, forming of sub-committees to assist in functioning, carrying out studies on safety and health at the workplace, access to internal and external experts in determining safety and health issues and seeking intervention of the Department of Occupational Safety and Health (DOSH). The cut-off point of the mean being at 3.5 and below was used to determine which activities were lagging relative to the others as this was the mid-point of the average part of the Likert Scale. The relative lack of functioning in the aforesaid areas may be indicative of the lack of ability of the OSHC to act as a channel for effective information gathering that would enable it to act in a proactive manner; the lack of validation or recognition given to the JOSHC internally and externally and fear of reprisal on the part of management in event of intervention from DOSH being sought.
The first finding alludes to the possible ability of an OSHC to create knowledge. In reference [9] the researchers were able to prove conceptually how the Knowledge Creation Model as in [28] when transposed to the workings of an OSHC enable it to create assets in the form of knowledge assets (of which there are 4 types) that can promote occupational safety and health at the workplace. The lagging activities as discerned in this research are activities that enable OSHCs to create conceptual type knowledge assets that are argued to enable OSHCs to act better in a proactive mode. To overcome this predicament provisions in the OSHCR 1996 must be more specific in terms of type and scope of training. Perhaps members of OSHCs are not cognizant of their knowledge creation function or are bereft of the skills needed to collect general information and carry out studies in the matters relating to workplace safety and health. Specificity of training related provisions will not only ensure type of training that must be provided but enable enforceability of those provisions by DOSH enforcement officers in event of breach. The training of OSHC members must be redesigned in collaboration with the National Institute of Occupational Safety and Health, the training arm of DOSH, to enable members of OSHCs to pursue a career path in the area of safety and health beginning as a member. Legal provisions relating to incentives, monetary or in kind, are absent currently and should be incorporated into the said legislation. Purposive training, a future path in terms of career mobility and appropriate reward structure may motivate members of OSHCs to improve their ability to function in the lagging activities as such legislatively initiated motivating factors are absent presently The second finding hints at lack of visibility and validity of OSHCs. It is suggested that a legislative provision be included in the OSHCR 1996 to sanction that DOSH officers should when making company inspections ensure that members of the OSHC accompany them on their rounds to improve visibility and validity of the OSHC. External agencies or nongovernmental organization (NGOs) should also come to the forefront and enhance the knowledge of members of OSHCs in the area of safety and health as this would enable the development of a knowledge activist type of member as in [17] . Some of these external bodies secure funding from the Social Security Organization [40] , a statutory body in Malaysia that oversees the administration and enforcement of social security legislation, for the promotion of workplace occupational safety and health programs. However, it is suggested that these NGOs should organize themselves strategically so that the line of communication between them and OSHCs is always open to enable relevant and constant feedback.
The last finding evidences that DOSH also needs to continue playing an educative role and assuring members of OSHCs that intervention sought from DOSH would be free of possible reprisals as confidentiality would be maintained. The first two findings may also be indicative of lack of support from top management. Access to safety audit as a lagging activity could be indicative of the possibility that in the establishment of a formal or informal occupational safety and health management systems (OSH MS) in the company the OSHC is sidelined. Top management also needs to ensure that appropriate training coupled with sufficient time and resources (financial/human) are provided to enable better functioning in the lagging areas noted.
VII. CONCLUSION
This paper indicates that OSHCs in Malaysian manufacturing firms fall on an average scale in terms of functioning. The second phase of the OSH-MP 15 that covers the period 2010 until 2015 is devoted to improving self-regulation. The study was carried out in the year 2009 and is thus indicative that in this phase between 2010 until 2015 much needs to be done to promote self-regulation if the functioning of OSHCs is taken as the pulse of the occupational safety and health self-regulatory system in Malaysia. If this challenge is not addressed then the transition into the last phase of the master plan that envisages a systems approach would be imperiled as the effectiveness of employee involvement still remains an important factor.
